Overexpression of gastrin-releasing peptide receptor induced layer disorganization in brain.
Gastrin-releasing peptide-preferring and neuromedin B-preferring receptors, members of the bombesin-like peptide receptor subfamily, are reported to regulate proliferation, migration and differentiation. Since they are expressed in developing brain, we postulated that the gastrin-releasing peptide-preferring and neuromedin B-preferring receptors might be involved in normal brain development. Here we examined the effects of the overexpressions of the gastrin-releasing peptide-preferring and neuromedin B-preferring receptors on chick brain development in vivo using a retrovirus. In the overexpressed exogenous gastrin-releasing peptide-preferring receptor brain, we found laminar disorganization in the telencephalon, tectum and particularly in the cerebellum with severe atrophy. Processes of the radial glial cells in the telencephalon and optic tectum, as well as the projections of the Bergmann glia in the cerebellum were distorted, which might disturb normal cell migration. Despite the atrophy of the cerebellum, densely-stained proliferating cell nuclear antigen- and phospho-histone H3-positive cells increased in number. Terminal deoxynucleotidyl transferase-mediated dUTP nick end labeling-positive cells also increased in the cerebellum, suggesting that the ectopically proliferating cells were subjected to apoptosis. Glial fibrillary acidic protein-positive cells also increased in the hyperpallium accessorium and in the outer layers of the tectum. We also found smaller and spindle-shaped cells which resembled undifferentiated embryonic tumor cells. On the other hand, the layer structures of the neuromedin B-preferring receptors overexpressed brain were well organized and developed, and the size of brain was generally enlarged. These results indicated that although the gastrin-releasing peptide-preferring and neuromedin B-preferring receptors are involved in normal brain development, both receptors contribute and exert their effects differently.